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H NMR) or CDCl3 (δ 77.16 ppm for 13 C NMR) for reference unless otherwise specified. Peaks are expressed as m (unresolved multiplet), quin (quintet), q (quartet), t (triplet), d (doublet), s (singlet), br s (broad singlet), dd (doublet of doublets), etc. IR spectra were recorded using an Avatar 360 FT-IR. Optical rotations were measured as solutions 1.0 g/100 mL (c =1.0) in chloroform, hexane or ethanol unless indicated otherwise, and recorded using an Autopol III automatic polarimeter. Specific rotation values are reported in units of deg dm . ESI-HRMS analyses were performed by the Nebraska Center for Mass Spectrometry. All allylic alcohols were prepared by reduction of corresponding α,β-unsaturated esters or aldehydes with DIBALH. 1 α,β-unsaturated esters were prepared through Horner-Emmons reaction 1 , Wittig 2 olefination or through Pd-catalyzed condensation with triflates. 3 α,β-Aldehydes were prepared through corresponding aldehydes' self-condensation. 4 Eand Z-triflates were prepared from corresponding β-ketoesters following known procedures. 5 2,2-disubstituted BINOLs for ligands were synthesized from unsubstituted BINOL following published methodology. 6 
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Synthesis of ligands
Preparation of B2. Ligand (R)-B2 was prepared following known procedure 6, 7 . To a cooled (0 C) solution of N-benzylaniline (1.41 g, 1.1 equiv, 7.7 mmol) and TEA (1.8 mL, 1.84 equiv, 12.9 mmol) in THF (50 mL) was added PCl3 (0.67 mL, 1.1 equiv, 7.7 mmol) dropwise. The resultant mixture was refluxed for 6 h and slowly cooled to -78 C. A solution of (R,R)-dimethyl binaphtol (2.2 g, 7.0 mmol) and TEA (3.5 mL, 3.6 equiv, 25.2 mmol) in THF (35 mL) was then added slowly to the above mixture at -78 C. The resulting mixture was stirred at rt overnight, then filtered through a pad of Celite, and washed with THF. The organic phase was concentrated under reduced pressure. Flash chromatography on silica gel (70:30 hexanes:DCM) affords the tile compound (2. General procedure for the preparation of usaturated acetone oxime ethers (GP1) Preparation of (E)-3. Unsaturated acetone-derived oxime ether substrate (E)-3 was prepared according to the recently reported procedure by Zhao 8 with minor modification. To a solution (room temperature) of corresponding alcohol (1.0 equiv, 0.19 g, 1.00 mmol), Nhydroxyphthalimide (1.1 equiv, 0.20 g, 1.11 mmol) and PPh3 (1.1 equiv, 0.32 g, 1.10 mmol) in anhyd. THF (2.0 ml) was added diisopropyl azodicarboxylate (1.1 equiv, 0.24 mL, 1.1 mmol) dropwise. After 3 hours neat hydrazine (1.2 equiv, 40 μL, 1.20 mmol) was added dropwise. At this point, the formation of milky precipitation was observed. After 30 min acetone was added (1-2 mL, excess). After 1 hour the resulting mixture was filtered through Celite to remove precipitate, washed with acetone and the filtrate was concentrated under reduced pressure. Flash chromatography on silica gel (EtOAc/hexanes 10:90) affords the desired unsaturated acetonederived oxime ether (E)-3 (0.20 g, 85 %) as a clear, colorless oil: TLC analysis (10:90
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EtOAc/hexanes) Rf 0. 1.33 mmol reaction. A 1.25 mL aliquot of the solution of catalyst (prepared as described in general procedure 2) was added to neat unsaturated oxime ether (E)-5a (347.5 mg, 1.33 mmol). To the resulting mixture solution of pinacolborane (pinBH, 0.25 mL, 1.73 mmol) in THF (3.0 mL) was added followed by dropwise addition of methanol (64µL, 1.91 mmol) in THF (2.45 mL). Reaction mixture was stirred for 12 h. Afterwards solvent was removed under reduced pressure. Flash chromatography on silica (30:70 EtOAc/hexanes) affords the reduced product (R)-7a (345.0 mg, 98%).
General procedure for N-O bond cleavage (GP3)
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Absolute configuration of (R)-7a. Compound (R)-7a was transformed to (R)-14a
for absolute configuration assignment. To the solution of reduced product (26 mg, 100 µmol) in methanol (3mL) Raney Ni was added (~ 0.5 mL, 50% in water). The system was purged with H2 and stirred rapidly under H2 (1 atm) for 6 h. Reaction mixture was filtered through Celite, extracted with EtOAc (3×10mL), dried (anhyd. Na2SO4), filtered, and concentrated under reduced pressure. After flash chromatography on silica alcohol 14a was identified as R due to [ (N-O stretching); HRMS (ESI) calcd. for C15H23NO: 234.1858 (M + Na), found: 234.1860 m/z. In the same reaction conditions but using (R)-B3 unsaturated oxime ether (E)-5f gave reduced product (R)-7f (58.0 mg, 95%); chiral HPLC analysis of reduced product (Chiralpac-IB, 98:2 hexanes/isopropanol @ 1.0 mL/min) showed peaks at 6.75 (S-enantiomer, 5%) and 7.08 min (R-enantiomer, 95%); In the same reaction conditions but using (R)-B3 unsaturated oxime ether (Z)-5f gave reduced product (R)-7f (58.8 mg, 96%); chiral HPLC analysis of reduced product (Chiralpac-IB, 98:2 hexanes/isopropanol @ 1.0 mL/min) showed peaks at 6.96 (Senantiomer, 6%) and 7.22 min (R-enantiomer, 94%). Absolute configuration assignment was made based on an analogy with reduced products 7a, 7b, 7c, (2R,4R)-7i, (2S,4R)-7i, 9a and (2R,3S)-9e. 14 (1H, m, d), 1.91 (3H,  s, a or a'), 1.85 (3H, s, a or a'), 1.79-1.68 (3H, m, g and g' ), 1.60-1.47 (2H, m, e and g or g'), 0.93 ppm (3H, d, J=6.8 Hz, f); 
Synthesis of (S)-7g. Using the general procedure for CAH (GP2) unsaturated oxime ether (E)-5g
